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USER INTERFACE FOR A PORTABLE TELECOMMUNICATION DEVICE 

The present invention relates to a user Interface for providing ope- 
rational Input to a portable teleoommunicatlon device, such as a mobile phone, 
5 mobile terminal, media phone etc. The present invention relates especially to a 
user inleiface for providing operational Input to a portable telecommunication 
device without using keys or coirasponding manual input means for providing 
operattonal input in a portable telecommunication device. 

In mobile phones the operational input provided by the user in order 
10 to oonlrol the operation of the mobile phone is generally provided by i«y6 in a 
keypad. For example a telephone number is usually dialled by pressing dialling 
keys. However, there are eituations wrtien it vtfould be leasonable for eixample to 
select a telephone number or to proyWe some other control commands by using 
a system where ft Is not neceesary to use the keys In the keypad. 
^5 US-B1'6,314,16e presents a method for dialling a telephone num- 

ber by voice commands. without pressing keys In a keypad. Thus the user 
can select a telephone number by simply epeal^:: ': ' i;ropHonc of the 
mobile phone. The electric signal generated by the microphone Is ampHfied in a 
microphone amplifier, filtered in a filter and digifeeo 1;^/ ^ ^inak>g to Digital Con- 
20 verter (ADC) or alternatively digitized by a audio Coding arwi Decoding imlt 
(CODEC) and thereafter voice recognition is performed on the resulting dis^ 
audio signal by a recognizer unit, typically a Digital Signal Processor (DSP), in 
order to parse the various commands, names, letters and nurnbers used in 
Voice DlaHing. 

25 Tlie recognizer unit has a control unit, a processor, a speech pat- 

tern memory and a program memory containing the needed control and recog- 
nition algorithms. The recognition can also be perfomied for the user by a net- 
work element in the cellular system. In this case only the initiating of voice con- 
trol needs to be performed by the mobile phone. 

30 The mobile phone can a|so be used as a conventional mobile 

phone, wherein the dialling of the telephone number can be perfonried by using 
the keypad In the usual manner. In the voice controlled mode audio signals are 
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received via the mkaophone, amplified in Ihe microphone amplifier, filtered and 
digltizBd and conducted in digital form to the recognizer unit On the basis of the 
audio signal received, the recognizer unit calculates the corresponding one or 
several fteature vectors v>mich are processed by the recognizer unit in order to 
find out whi6h command or number was uttered by the user. TNs land of "key- 
free" operation mode Is very useful for example In automobiles as so-called 
hands-flee modes, wherein the driver of the vehicle does not need to loose hold 
tit the Steering wheel for dialling a telephone number. 

However, voice recognition is relatively complicated and prone to 
recognition errors In a noisy environment, for example virtiere the voices of other 
peisons can be heard. Therefore the voice recoghilion forvol<» dialling is nor- 
mally only aeSvated when needed, otherwise normal ongoing corfversatlohs 
might trigger erabarrasing or cosHy calls. Thus the initiating of voice control 
mode like voicB dialUng is seldom done by voice commands. The pnefaned 
16 method has been to use a special button to Initiate votee control mode. How- 
ever. In modem cellular phones the trend Is to have as few buttons as possible. 
Thus the same button ' - key for many purposes depending on 

the functional mode. Flndinsthe r^htkeycombinaflons without looidng at the 
keys or the display is not eu^ ^ad by ttself negates the convenience of voice 

20 dialling in prior art mobile phones. 

The object of the present Invention is to eliminate the dbadvan- 
tages of the prior art and to provide a new type of a usier Intertece for portable 
telecommunicattons devices. The invented user Interface can be used to InHiate 
for example voice dialling or any other function in a mobile telecommunicalion 

25 device, it can also be used to initiate iafurtherstep from a set of further steps 
possible at a certain point in the execution of a etate machine typo of functional 
control. Typically one choice In a menu can be aciivated by the invented user 
Interfoce. 

The present invention is based of electrically detecting when the 
30 user moves or shakes the terminal. Figure 5 depicts a previous user movement 
detector as disclosed by US 6,195,371 . A metallic weight fil is affixed to the 
ftee end of a vibration plate 62 and if the vibration excursions exceed the sepa- 
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ralion to one of the contacts 54, 55 an electric cireult 63 is grounded as indica- 
tion of vibration or movement The described component, In the example given 
by US 6,1 96,571 , ie ueed in addWon to a vibrating device that provides tlie tafi- 
tile vibrations for silent announcialion. Such added component incurs extra ex- 

s penditure and also takes up space. 

The present InvenUon is based on the use of electromechanical 
actuators, such as vibrators, which are common componeints |n portable tele- 
communicaHpn devices, and which typically are provldeid with a small DC motor 
driving an eccentric weight When the device, such as a mobile phone, is 

10 morved rapidly, for example ehaken. the eccentric weight will turn the rator of 
electric motor, this moverhent of the ratoF induces a small inductivis voltage, 
typically approximately 10 mV. in the stator coll. This induced voltage can be 
measured and used as a control signal for contnalling a desired operation, sucli 
as switching the telecommunication device to a specific mode, suph as voice 

1ft command mode. The user interface according to the present invention is tt»us 
characterised by the fiact, that a common actuator already existing In the port- 

; ^: ?5ommunloatlon device, is used 'revereely', by measuring an electric 
signal vvhen the devioe is shalcen or moved otheiwise by the user in a cone^ 

^is>;.i^ing manner.. 

20 Characteristic features of the present invention are In detail pre- 

sented in the enclosed dalms. 

The present invention has several advantages: No addflionat com- 
ponents are needed for controlling the device when this is done without press* 
ing keys, as an existing vibrator unit or eome other actuator provided with 

2a mSans ppef ating In a similar manner can be used by the user Interface tor con- 
trolling the operation of the device. The user can give commands to tlie device 
simply by tor example shaking the device. 

In the following, the invention will be described in more detail with 
reference to the appended drawings, in which 



30 



Figure 1 illustrates a mobile terminal with a vibrator. 
Figure 2 illustrates a vibrator unit. 
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Figure 3 illustrates a flat vibrator unit, 

FIguie 4 iHustiates typical linear vibrators. 

FiguiB 4a illustratee a Gnear vibrator viith spring centering. 

Figure 4b Illustrates a linear vibrator with magnetic centering, 

Figure 5 illustrates a prior art movement detector, and 

FIguie 6 iiiustrates a driving and sensing arrangement For a 



lenoid. 

Rgure 1 illustrates a c^lular piK»ie, mobile terminel or a media 
terminal 20 with a iceypad 22 and a vibrator unit 25 that is contained within the 

10 endosui^ and wheie vibration ia generated by an eooentrlo weight 24 attached 
to the vibrafbr shaft that In this e:i(amplaia parallel with the side df the tanriinal. 
Other locations and directions of the Vibrator shaft can be envisaged as well. 
With the diiedion of the vibrator shaft as shown, the vibrations mainly taices 
place in Ihe plane depicted by the arrows 26. The vibrator 25 is controlled by a 

15 control unit 21 and is also connected to a measuring unit 23. Figure 2 iOustrafea 
the vibrator unit with the eccentric mass 12, that Is rotated by the electric motor 
13 when a vibratory ^ct is^ desired, for example to silently announdate an in- 
coming call. Figure 3 illustrates another vibrator, with a more flat form factor 
made possible by the use of a pancalce motor 14 driving the eccentric mass 15. 

20 The operatipn of the described vibrators are basically similar. 

The present invention is based on the use of the vibrator unit 25 as 
a trigger giving a control signal for a desired control operation, such as switeh- 
ing the telecommunication device to a specific mode, for example voice com- 
mand mode. This control signal is generated by shaking the phone 1 substan- 

25 tially In the dlr^clipn of any of the arrows 26 In Flg.1 . Other directions containing 
a resultant in the plane of the arrows is possible as well, but at the cost of some 
sensitivity. When the phone is shaken, in a preferred direction as described In 
the user's manual, U>e eccentric weight 12 wiii turn the rotor of electric motor 13. 
This movement of the rotor induces a small mdUMlve voltage, typically approxl- 

30 mately 1 0 mV in a coil of the motor 13, typically the stator coil. This induced 
voltage is measured by mieasuring unit 23, and a control signal is generated in 
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the control unit 21 when the voltage exceeds a predefined threshold voltage, for 
eieimple 5 mV. 

According to another aspect of the Invention, a linear vibrator can 
be used instead of the rotary vibrator without changing the basic characteristics 

6 of the Invention. 

In many Instances linear vibrators (»n advantageously be used in- 
stead of rotating eccentric vibrators, typically in order to generate stronger tac- 
tile effects. Such iineeu* vibrators are used in commerolei products incorporating 
haptic and/or tactile sensory effects. 

10 Figure 4 iOustrates the woridng prkidple of two typical oonim«^l 

linear ^l^ratbrs. Common for both versions is a solenoid coil 41 wound afbund a 
^indrical coil form containing a rsdprocailng magnetic core 42. The Qflindrlcal 
magnetic core 42 is arranged to be firee lo move back and forth inside the sole- 
noid coil 41 with low orno ftfction. 

15 The core 42 Is magnetically biased or magnetized and ar^ rhag- 

netic field geneiated by the solenoid 41 will eittter oppose or strengthen the 
m^netie field of the rare. When sbengthening Ihe fiel^ ■ ■■-i < vv^i align with 
the solenoid field and try to positicn itself as symmetricaiiy as possible with tiie 
^td of the solenoid coil. When the fields are arranged ^.o;:;>r^t^^9 each other the 

20 ocne will be.fbrbed out from the center position by the opposing magnetic fields. 

Figure 6 illustrates a ftjil bridge solenoid measuring 60 and driving 
70 anangement. 3asically the driver arrangement can drive the current gener- 
ated by the full battery voltage 74 eitiier way through flie solenoid 75. 
Additionally, for tiie purpose of the present invention, preferably a differentia 

25 amplifier 63 is cbhriected to the dnVe lin^^ 77, Inmany cases a non- 
differential arriplifier is sufficient if the signal level Is adequate. The output of the 
amplifier 63 is arranged to be proportional to voltages across the solenoid coll 
regardless of their polarityl 

The same measuring setup 60, 61 , 62. 63, 64 can tie used to 

30 measure voltages generated by a rotary vibrator. In this case the callout number 
75 identifies the stator winding of the vibrator. In nriost cases a reversible or 
bridge output is not needed for a rotary vibrator. A serial switch directiy con- 
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trolled by the mobile phone drcuitry in a per se knowm manner is sufficient Tiie 
drawbadc of only using a serial switch is that the ^^ratory device cannot be 
braked. A separate switch short circuiting the vibrator device in order to gener- 
ate a braking effect is however easy to arrange in most deyrioes whenever a 
braking capability is desired. 

f^g 4a Illustrates how two springs 43, 44 are used to prevent the 
core from niaking larger excursions 1h>m the center position. These springs can 
also advantageoust/ be arranged to have a suitable spring coeffident in order 
to reverse the movement of the core with substantially the same speed if the 
core driving signal is switched off after aeoelerBling the core outwarde. For 
faster buildup of niecNanieai oscillations the core driving signal cin also bere- 
versed, but this will addltionaliy need a core position or core speed sensor to 
handle the timing, especially if the vibration fifequency varies. 

Pig 4b illustrated ivsw the springs 42, 43 can be repl»^ mag- 
1 6 nets 45, 46, each arranged to oppose the cone:^oridbig magnet polarity of ttie 
corresponding end of the moving core 42. The increasingly stronger magnetic 
repulsive force indii In this casC' c-^ * : ; i^^MmUng spring force. -K^ 

Figure 6 illustrates the use of a measuring unit 60, similar to the 
measuring linft 23 in Figure 1 , m~iil . vi;: lirol unit 70.. 

20 The inputs oTthe sensitive differsntial amplifier 63 In the measuring 

unit are protected from the high solenoid or stafor winding voltages by using 
high impedance resistors 64 connected to the drtvellnes 76, 77 of the solenbid 
or vibrator 75. The output of the amplifier 63 is connected to a treshold detector 
62, and the pu^ut signal of the treshold detector can be used for a desired 

25 control operatibri, such as switching a telecommunications device to a specific 
mode. During active operation of the vibrator the outpui 61 can be defeated. 

When soundless alert is desired, the drive electronics 73 for the 
output driver pairs 71 and 72 will drive a alternating square wave signal tiirough 
the solenoid 75. The current is derived from the terminal supply 74. 

In the first aspect of the invention, even a partial rotation of the vi- 
brator motor generated an electromoloric Torce In the motor windings. In the 
second aspect of the invention, any linear movement inwards or outwards of the 
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core will induce an electiomotoric force In the coll winding, the polarity of which 
depends on the movement direction. 

In order to male the vibrator sensitive in directions perpendicular to 
the shaft, the eccentric weight must be prevented from stopping In such a posi- 

s tion that the axis of a prescribed shake movement passes through the vibrator 
shaft center. The vibrator 1 1 can be mounted In a position and direction where it 
is always sensitive to a prescribed movement by the user and additionally the 
eccentric rotor can be made to stop in a certain preferred rotational position or 
in certain prefened rotational positions by using to advantage the Inherent mag- 

10 netic rotor fields of a rotary vibration motor, if ^ese fields are no^ enough, they 
can be enhanced by the addHton of an external magnek arranged to act directly 
on the eccentric weight to guarantee a prefemBd idle position. 

The drive means 70 can also be arranged ta brelce the vibrator at 
tlie end of a vibrative ennounelation. The final braldng position can adwanta. 

15 geousiy be the prefened idle posiOon or one of the preferred idle posltfons. The 
braklnip action is used In two ways. The first is to dampen any remaining oscllia* 
UcTii: ; . ; . ;air8pare the vibrator for immediale user input The other Is to stop 
a rotary vibrator at a preferred position. 

One advantage with the second aspect iof tho invention is that tfiere 

20 Is no situation where movement in a predescrlbed direction will not generate e 
voltoge in the coil, and no epecial arrangements are needed to ensure a certain 
idle rotational position. However, the linear vibrators has one plane in which it is 
insensitive for user commands. This can be mitigated by mounting the whole 
assernbly lo pivot unsymmetrically when subjected to suci) force. The r^ulUng 

25 vectorofthe original force can then be detected. 

The advantage of the invention is that no edditionai componente 
are needed to implement the user Internee according to the invention, in prior 
art solutions, separate sensoFs are used to sense movement or shaking, and 
this vWII incurs extra costs and increase complexity. 

30 Only the absolute value is used tor the purpose of the invention, 

although it can be envisaged that In certain applications it could be advanla- 
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geous to detect the Initial shaking direction using a modifled treshold delector 
62 with two outputs 61, one for each direcQon. 

It is obvipi^ to the person skilled In the art that different embodi- 
ments of the Invention are not limited to the example described above, but that 
6 they may be varied within the scope of the enclosed claims. The commands 
given by shaking the phone can be used as parallel user Interface system to a 
normal keypad command system. 
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CLAIMS 

1. User intfiffaco for providing operational Input to a portable tele- 
communication device without using keys or corresponding manual input 

s means, charaetaiised In that the Interface comprises 

an electromechanical actuator (?5) including an electrical drive 
means (13,14,41) provided with supply means for electrical power and a mov- 
able means (12,15,24,42) arranged in relation to the drive means In such a way 
that the movable mearis performs a mechanical movement when electrical 
10 power is supplied to the drive means, and wherein an electric signal is induced 
in the drive means vwhen the portable telecommunicafion device is moved In a 
way that causes the movable means to move, 

a sensing unit (23.60) for sensing the induced electrical signal, and 
a control means (21 , 70) fbr controlOng a desired operation of port- 
is able talecommunicatlon device by means of the signal induced in the drive 
means. 

2. User interface as defined in cl9im 1, characterised in that the 
oontrol means (21, 70) provide a control signal used fos ftincHoo^ . 

20 on/off. 

3i User Interface as defined in daim 1. eharacterised in that the 
control means (21, 70) provide a control signal used for as svMtching the tele- 
conununication device to a specific mode- 

26 

4. User interiiace as defined in daim 1, characterised in ttot the 
control means (70) stops the movable means in such a position tfiat makes it 
possible for it to move when the portable lelecommunicatloti deVice is moved. 

30 5. User Interface as defined in daim 1, characterised In that the 

control means (70) stops the movement of the movable means before the port- 
able telecommunication device is switched to a induced eieotrical signal opera- 
tion mode. 

36 6. User interiiace as defined In claim 1, characlisrised in that the 

control means (21) provide identification signal fbr infbnning the user that the 
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portable teteccwnmunicatlon devicd is SM^ed to a induced electrical signal 
operatfon mode. 

7. User Interface as defined in dalm 1, characterised in that the 
s measuring means (23,60) provide an identification signal identUylng the direc- 
tion of movement of the movable means. 

8. User interfoce as defined in claim 1, oharacterlaed in that the 
actuator is a rotating electric motor (13,14) provided with rotating ecoentrio 

10 means (12,15). 

9. Llser Inteifare as defined in claim 1, characterised in that the. 
actuator is a linear electric actuator provided with coil means (41) and a moving 
magnet core (42). 

1S 

10. User interface as defined in claim 1. characterised in tttat ffie 
sensing unit comprises an amplifier (63) and a treshold unit (62) Whereby a 
control signal is generated in the control unit (21) when the voltage exceeds a 
predefined threshqid voHage,. 

20 

11. Use of an eiectrcti i al actuator (76) including ari electil-^ 
cai drive means (13,14,41) provided with supply means for electrical power and 
a movable means (12,15.24,42) arranged in relation to the drive means in such 
a way that the movable means performs a mechanical nrioVement when electri- 

26 cai power is supplied to tie drive means, and wherein an electric signal Is In- 
duced in the drive means when the portable telecommunication device is 
moved in a way that causes the movable means to move, as a user intariace for 
providing operational input to a portatrfe telecbihrnMnicafion device wi&iout us- 
ing Iceys or con^ponding manual input means for providing bperatiohal input in 

30 a portable telecommunication device. 
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